This retrospective cohort study examined the rate of survival to hospital discharge among adult patients with out-of-hospital cardiac arrest, comparing patients who received care only from basic cardiac life support (BCLS)-trained emergency medical service (EMS) crews to patients who had an advanced cardiac life support (ACLS)-trained EMS crew on scene at some point during the resuscitation. There was no difference in the primary outcome of rate of survival to hospital discharge (10.9% with ACLS care and 10.6% with BCLS care, p = 0.67).
BACKGROUND

O ut-of-hospital cardiac arrest (OHCA) is a major focus of emergency medical services (EMS).
Immediate high-quality cardiopulmonary resuscitation (CPR) and early defibrillation are vital components of the cardiac arrest chain of survival. 1 However, uncertainty remains about the impacts of more advanced interventions. Numerous observational studies have demonstrated similar outcomes when comparing advanced cardiac life support (ACLS) to basic cardiac life support (BCLS). [2] [3] [4] For example, the OPALS study was a before-and-after observational study looking at the introduction of ACLS EMS crews to a system that was previously staffed only by BCLS crews, and although they demonstrated an increase in return of spontaneous circulation (ROSC) and admission to hospital, there was no difference in survival to hospital discharge or survival with good neurologic function. 2 The components of ACLS have also been studied individually, and none of epinephrine, amiodarone, lidocaine, or advanced airway management have been demonstrated to improve survival to hospital discharge. [5] [6] [7] [8] In recent years, excitement has grown for the potential of extracorporeal cardiopulmonary resuscitation (E-CPR) in a subset of OHCA patients, and a comparison of ACLS and BCLS has not been done in this group. 9, 10 This study aims to compare the impact of ACLS versus BCLS EMS providers responding to OHCA, with a planned subgroup analysis of patients who would be E-CPR candidates.
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ARTICLE SUMMARY
This retrospective cohort study examined the rate of survival to hospital discharge among adult patients with OHCA, comparing patients who received care only from BCLS-trained EMS crews to patients who had an ACLStrained EMS crew on scene at some point during the resuscitation. There was no difference in the primary outcome of rate of survival to hospital discharge (10.9% with ACLS care and 10.6% with BCLS care, p = 0.67).
QUALITY ASSESSMENT
This retrospective observational cohort had several strengths, including a clearly defined question, an appropriately recruited cohort, an objective outcome, and complete follow-up of study subjects. However, the observational nature of the data introduces potential confounders. In this system, a BCLS crew is assigned to every cardiac arrest call, and ACLS crews self-assign to cases when they are available. It is conceivable that ACLS crews, when given the choice, could self-select away from patients with predicted bad outcomes. Furthermore, there could be unseen confounders, such as time of day, that influence both the availability of ACLS crews and patient outcomes. Patients were defined as receiving ACLS care if an ACLS crew arrived on scene, but it is possible that ACLS crews only provided BCLS-level care for some patients. For example, ACLS crews may have been unable to obtain vascular access to administer ACLS medications, or patients could have had early ROSC with just CPR and defibrillation without ACLS interventions despite an ACLS crew being present. The choice of primary outcome is another important consideration in any study. Although survival to hospital discharge is a better outcome than ROSC or survival to hospital admission, we believe that the best patientoriented outcome in cardiac arrest research is survival with good neurologic function. Finally, we need to be careful when considering this study's external validity. This study took place in a major urban center and it is not clear if the results would apply to rural settings with longer transport times. Additionally, this EMS service makes use of BCLS and ACLS paramedics, but not physicians, so outcomes could be different in jurisdictions with different EMS staffing models. Despite the potential biases in this observational cohort, it is worth noting that the results are consistent with previous research comparing ACLS and BCLS. [2] [3] [4] KEY RESULTS There were 7,134 patients who met the study criteria, of whom 2,032 (28.5%) had an ACLS crew on scene and 5,102 (71.5%) had BCLS only. There was no difference in the primary outcome of survival to hospital discharge (10.9% vs 10.6%, p = 0.67). ACLS care was associated with a higher rate of prehospital ROSC (37.5% vs 18.2%). ACLS care was also associated with a delay to hospital arrival (mean difference = 14 minutes, p < 0.001). There were 246 (3.4%) patients that met the author's criteria for E-CPR (although the majority of patients did not receive E-CPR during the study period), and in this subgroup survival to hospital discharge was the same in the ACLS and BCLS groups.
AUTHORS' COMMENTS
This study provides further evidence that ACLS does not provide additional patient-oriented benefit when compared to BCLS alone. In fact, by increasing the number of patients admitted to hospital with no chance of survival, ACLS could be interpreted as causing harm. These results were consistent in the subgroup of patients who were eligible for E-CPR, but ACLS care resulted in a delay to hospital transport, which could impede E-CPR efforts. Current OHCA management should focus on increasing high-quality bystander CPR, decreasing EMS response times, and decreasing time to defibrillation.
TOP SOCIAL MEDIA COMMENTARY
Comments from theSGEM.com Yiorgos Alexandros Cavayas. Word of Caution. Although we reported no benefit in survival and a increased delay to the reach the hospital, we also did demonstrate an increased proportion of ROSC at the scene with ACLS providers. Earlier ROSC may be beneficial in terms of neurologic outcomes. This was an important outcome that we could not capture in our study. Although ECPR has shown promising results in observational studies, we need RCTs showing a significant benefit before we definitively get rid of an intervention that provides earlier ROSC without increasing mortality.
Luc Londei-Leduc. ECPR is a highly time sensitive treatment. In selected OHCA patients, ECPR is associated with good neurological outcome. In a North American urban setting with a two tiered EMS system, OHCA ECPR candidates do not appear to benefit from on site ACLS compared to BCLS. EMS medical directors should consider limiting prehospital ACLS provided to ECPR candidates in order to cut delays to definitive treatment.
Paper-in-a-Pic from Kirsty Challen. Karen Bowers. I'd be concerned about the potential increase in transport time in trying to get to an e-CPR center -especially in urban areas.
Comments From Twitter
Twitter Poll by The SGEM
TAKE-TO-WORK POINTS
Patients with OHCA do not benefit from ACLS during transport. Efforts should be focused on increasing high-quality bystander CPR, decreasing EMS response times, and decreasing time to defibrillation.
